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DETAILED ACTION 

This Office Action is in response to the Amendment filed on 27 February 2009. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the insulating film 
having an opening greater in size than the semiconductor chip when the surface of the 
solid state device facing the semiconductor chip is viewed vertically from above must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
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of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the height of the pillar- 
shaped connecting member from the surface of the solid state device is approximately 
equal to a thickness of the insulating film must be shown or the feature(s) canceled from 
the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
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Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the wiring between the 
solid state device and the semiconductor chip must be shown to be inside the wiring 
board and not on the top surface of the wiring board except for the connection pad or 
the feature(s) canceled from the claim(s). From a side view it is impossible to determine 
whether surface wiring exists behind the connecting member. No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
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Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 3 is rejected under 35 U.S.C. 11 2, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 

The specification (paragraph 19) states "A solder resist film 6 that has a 
thickness smaller than the interval between the surface 2a of the wiring board 2 and the 
semiconductor chip 3 is formed on the surface 2a." However, the specification does not 
indicate that the height of the pillar-shaped connecting member from the surface of the 
solid state device is approximately equal to the thickness of the insulating film. 
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Claim 5 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 

The specification (paragraph 4) states "The metallic balls 23 are re-wired inside 
the wiring board 22 and/or on the surface of the wiring board 22, and are electrically 
connected to a connecting member 5 on the side of the surface 22a." From this 
statement, it appears that there are two scenarios. In the first scenario, the metallic 
balls 23 are re-wired inside the wiring board 22 and on the surface of the wiring board 
22. In the second scenario, they are re-wired inside the wiring board 22 or on the 
surface of the wiring board 22. The first and second scenarios do not indicate that the 
metallic balls are re-wired only inside the wiring board and not on the surface of the 
wiring board. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 5, 6, and 7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Beddingfield et al. (U.S. Patent Number 5,71 0,071 ) in view of Tung 
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(U.S. Publication Number 2002/0033412 A1) and Urasaki et al. (U.S. Patent Numberr 
6,281,450 B1). 

In re claim 1 , Beddingfield et al. (fig. 8) discloses a semiconductor device, 
comprising: a solid state device (30) (wiring substrate); a semiconductor chip (20) (die) 
having a functional surface on which a functional element is formed (column 4, lines 12- 
14) (integrated circuitry has been formed on the active surface of the die), the 
semiconductor chip (20) being bonded on a surface of the solid state device (30) with 
the functional surface (active surface of die 20) (column 4, lines 14-15) (the active 
surface includes solder bumps 22 for mounting to the substrate 30) thereof facing the 
surface of the solid state device (30) while maintaining a predetermined distance 
between the functional surface (active surface of die 20) thereof and the surface of the 
solid state device (30) (the distance between the functional surface and the surface of 
the solid state device is predetermined by the size and materials of the solder bump and 
the bonding conditions such as reflow temperature and compression); an insulating film 
(31 ) (solder mask) provided on the surface of the solid state device (30) facing the 
semiconductor chip (20), the insulating film (31) having an opening greater in size than 
the semiconductor chip (20) and a sealing layer (52) (underfill) that seals a space 
between the solid state device (30) and the semiconductor chip (20). However, 
Beddingfield does not disclose a pillar-shaped connecting member configured to 
connect the functional surface of the semiconductor chip to the surface of the solid state 
device and the insulating film having an opening greater in size than the semiconductor 
chip when the surface of the solid state device facing the semiconductor chip is viewed 
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from vertically above. Whereas Tung (fig. 2e, fig. 2f) discloses a pillar-shaped 
connecting member (16') (column 5, lines 28-30) (two elongated pillars 16' are formed 
comprising a copper portion 16a and a solder portion 16b') configured to connect the 
functional surface (fig. 1b) (column 4, lines 47-49) (circuits on the semiconductor die 12 
are spaced apart from the solder portion 16b by the length of the portion 16a containing 
copper) of the semiconductor chip (1 2) (semiconductor die) to the surface of the solid 
state device (14) (substrate). A copper pillar is used to connect the die to the substrate 
because it is preferable that electronic devices and solder be separated by at least 55 
microns (column 2, lines 4-5) in order to reduce the effect of particle emissions from 
solder (column 1 , lines 30-31 ). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use a pillar comprising a 
copper portion to connect the die to the substrate in place of the conductive bumps of 
Beddingfield such as taught by Tung in order to reduce the effect of particle emissions 
from solder on the die. Tung (fig. 1b) also teaches that the predetermined distance 
between the functional surface of the die (1 2) and the surface of the solid state device 
(14) is at least 75 microns (column 4, lines 62-63). Beddingfield and Tung do not 
disclose the insulating film having an opening greater in size than the semiconductor 
chip when the surface of the solid state device facing the semiconductor chip is viewed 
from vertically above. Whereas Urasaki (fig. 3a and fig. 3b) discloses the insulating film 
(6) (insulating coating) having an opening greater in size (column 4, lines 31-33) 
(boundary 2 of the insulating coating 6 is within a range of up to 300 urn outward from 
the boundary 1 of the semiconductor chip mounting area) than the semiconductor chip 
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(3) when the surface of the solid state device (8) (substrate) facing the semiconductor 
chip (3) is viewed from vertically above. The insulating coating (6) is not directly 
adjacent to the semiconductor chip (3) because the surface of the substrate (8) near the 
boundary of the chip mounting area (1) is coated with an adhesive (9) for fixing the 
semiconductor chip (column 4, lines 28-30) on the substrate which also insulates the 
wiring conductors on the substrate (column 4, lines 34-36). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to form the insulating film of Beddingfield having an opening greater in size than the 
semiconductor chip when the surface of the solid state device facing the semiconductor 
chip is viewed from vertically above such as taught by Urasaki in order for the sustrate 
near the boundary of the chip mounting area to be coated with an adhesive for fixing the 
semiconductor chip on the substrate. 

In re claim 2, Urasaki (fig. 3a and fig. 3b) discloses wherein the sealing layer (9) 
(adhesive) is provided in such a manner as to fill the opening (column 4, lines 31-33) 
(boundary 2 of the insulating coating 6 is within a range of up to 300 urn outward from 
the boundary 1 of the semiconductor chip mounting area) with the sealing layer (9) 
(Column 4, lines 31-36) (if the distance between boundary 2 and boundary 1 exceeds 
300um the wiring conductors on the substrate may not be completely covered by the 
adhesive 9). 

In re claim 4, Tung (fig. 2e and fig. 2f) discloses wherein the pillar-shaped 
connecting member (16') is formed by bonding a connection pad (22) (contacts) 
provided on the solid state device (14) (substrate) and a projection electrode (16a and 
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16b') (column 5, lines 28-30) (pillars 16' comprise copper portion 16 and solder portion 
16b') provided on the semiconductor chip (12) (die). 

In re claim 5, Urasaki (fig. 2a and fig. 2b) discloses wherein no other wiring than 
a connection pad (5) (connecting terminals) for connection with the semiconductor chip 
(3) is provided on the solid state device (8) between the solid state device (8) and the 
semiconductor chip (3) (column 3, lines 16-20) (the area where the semiconductor chip 
is to be mounted may be designed such that connecting terminals 5 are provided only 
for the purpose of making connections to the bumps 4 of the semiconductor chip). 

In re claim 6, Urasaki (fig. 3a and fig. 3b) discloses wherein a distance between 
an outer periphery (1 ) (boundary of the chip mounting area) of the semiconductor chip 
(3) and an edge (2) (boundary of the insulating coating) of the opening of the insulating 
film (6) (insulating coating) is 0.1 mm or more (column 4, lines 31-34) (boundary 2 of the 
insulating coating 6 is preferably within a range of up to 300 urn from the boundary 1 of 
the semiconductor chip mounting area) when the surface of the solid state device (8) 
facing the semiconductor chip (3) is viewed from vertically above. 

In re claim 7, Beddingfield (fig. 5) discloses wherein the semiconductor chip (20) 
(die) is connected in a flip chip manner (column 7, lines 2-3) (die 20 is mounted in a flip- 
chip configuration). 



Application/Control Number: 10/594,561 Page 1 1 

Art Unit: 2826 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beddingfield etal. (U.S. Patent Number 5,710,071), Tung (U.S. Publication Number 
2002/003341 2 A1 ) and Urasaki et al. (U.S. Patent Numberr 6,281 ,450 B1 ) in view of 
Thompson et al. (U.S. Patent Number 5,218,234). 

In re claim 3, Beddingfield, Tung, and Urasaki disclose the semiconductor device 
according to Claim 1 and Tung (fig. 1a and fig. 1b) discloses wherein the height of the 
pillar-shaped connecting member (16) is at least 75 microns such as in the range of 
about 80-100 microns (column 4, lines 62-64). In addition, Urasaki (fig. 3a and fig. 3b) 
discloses that the thickness of the insulating coating (6) is preferably 15 to 50 urn, since 
thicker insulating coatings reduce productivity and elevate production cost (column 4, 
lines 43-51). However, Beddingfield, Tung, and Urasaki do not disclose wherein a 
height of the pillar-shaped connecting member from the surface of the solid state device 
is approximately equal to a thickness of the insulating film. Whereas Thompson (fig. 1) 
discloses wherein the thickness of the solder mask (24) is between about 0.5 mils (1 2.7 
urn) and about 10 mils (254 urn) thick (column 5, lines 51-52). Thus, the height of the 
pillar-shaped connecting member (Tung fig. 1b) (16) from the surface of the solid state 
device (Tung fig. 1b) (14) disclosed by Tung to be at least 75 microns such as in the 
range of about 80-100 microns (Tung, column 4, lines 62-64) can be approximately 
equal to a thickness of the insulating film (solder mask). The solder mask (24) is formed 
on substrate (20) to insulate the conductive pattern (22) (column 2, lines 50-52) and an 
insulating film thicker than 50um enhances insulation reliability (Urasaki, column 4, lines 
46-48). Therefore, it would have been obvious to one having ordinary skill in the art at 
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the time the invention was made for the thickness of the insulating film to be between 
about 80-100 microns so that it is approximately equal to the height of the pillar-shaped 
connecting member of Tung from the surface of the solid state device of Tung such as 
taught by Thompson and Urasaki in order to enhance insulation reliability. 

Response to Arguments 

Applicant's arguments filed 27 February 2009 have been fully considered but 
they are not persuasive. The above rejections address the Applicant's remarks 
regarding amended claims 1-2 and new claims 3-7. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT OWEN whose telephone number is (571) 270- 
7887. The examiner can normally be reached on Monday-Friday 8:30AM-6:00PM EDT. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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